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Abstract
Authentic learning in online education is feasible with intentional instructional strategies and appropriate educational technolo-
gies, yet as a learning approach, barriers to implementation still exist. We argue that authentic learning in online education can be
successfully supported when the characteristics of authentic learning are (a) intentionally applied and (b) supported through
research-based tools that facilitate the learning process seamlessly for students. To address this challenge, we developed a
research-based online application that supports authentic learning. In this article, the theoretical foundations and empirical
support for the tool are described, along with critical design decisions that support suggested characteristics of authentic activities.
The authors overview formative research conducted during a four-year development process. Several case studies conducted at
research-intensive universities are provided to describe how student motivation, metacognition, and strategic behaviors were
facilitated through the tool and to encourage readers to apply similar research-based strategies in their own authentic learning
contexts
Keywords Authentic learning . Distance learning . Online learning . Peer feedback . Project-based learning . Emerging
technologies . Educational technologies
In the past two decades, Jan Herrington and various collabora-
tors (e.g., Herrington and Herrington 2008; Herrington and
Oliver 2000; Herrington and Parker 2013; Herrington et al.
2004, 2010, 2014; Reeves et al. 2002) have used educational
design research methods (van den Akker et al. 2006) to test,
extend, and operationalize theories of situated cognition and
authentic learning (Lave 1977; Lave et al. 1984; Rogoff and
Lave 1984; see also Brown et al. 1989) in educational environ-
ments. Drawing on the literature, Herrington and Oliver (2000)
identified nine characteristics of situated learning environments,
which led to specifying ten characteristics of authentic activities
that teachers and instructional designers can usewhen designing
learning experiences (Reeves et al. 2002). These ten character-
istics provide students the opportunity to (a) engage in
problems/projects with real-world relevance; (b) address ill-
defined problems and (c) complex tasks through sustained in-
vestigation; (d) examine tasks from differing perspectives with
the support of diverse resources, and (e) collaborate with other
learners and (f) reflect on their learning experiences (Reeves
et al. 2002). Additionally, for instructors who wish to provide
authentic learning experiences, the work that students undertake
should (g) be applicable to a variety of subject areas; (h) inte-
grate with assessments; (i) result in meaningful products; and (j)
reflect a variety of solutions and possible competing outcomes.
When Reeves et al. (2002) presented these characteristics
of authentic learning, they sought to emphasize their particular
importance within the context of online education. The au-
thors encouraged the characteristics to be fostered through
student collaboration using tools such as discussion boards
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and chat rooms. They noted how online diaries could facilitate
reflection and courses could be structured in such a way that
content could be accessed freely by students rather than in a
linear manner. The authors also encouraged instructors to inte-
grate metaphors based on a “realistic and authentic context” in
order to capture “the complexity of the real-life settings” (p.
566). In sum, the authors sought to emphasize that authentic
learning in online education is feasible with intentional instruc-
tional strategies and appropriate educational technologies.
We find that the characteristics of authentic learning pro-
posed by Reeves, Herrington, and Oliver still have relevancy
today, yet authentic learning is still not a common practice in
distance education (Parker et al. 2013). Why is this so? If
instructional strategies exist that can support authentic learn-
ing at a distance and technology tools have only improved
over time, where does the problem reside? We argue that au-
thentic learning in online education can be successfully sup-
ported when the characteristics of authentic learning (Reeves
et al. 2002) described above are (a) intentionally applied and
(b) supported through research-based tools that facilitate the
learning process seamlessly for students.
The purpose of this article is to present a tool that is de-
signed to facilitate the use of peer feedback in the context of
authentic online learning activities. After summarizing the rel-
evant literature, we describe research-based design decisions
intended to develop complex skills in learners such as self-
reflection, metacognition, and self-regulation through a struc-
tured process that encourages multiple rounds of feedback,
that promotes the use of prompts to guide both reviewers (in
providing formative feedback) and creators (in reflecting on
their work-in-progress), and that scaffolds learners’ ability to
plan revisions to their work and to relate those revisions to
assignment criteria and feedback received. It is important to
note that the use of the tool itself does not ensure that authentic
learning will transpire; an instructor or instructional designer
must prioritize meaningful project-based authentic learning at
the onset in the online learning environment.
Facilitating Authentic Learning in Online
Learning Environments
Facilitation of Learning and Scaffolding
Facilitating and scaffolding learning are two related concepts
that are distinct yet complementary. The term facilitating is
intended “to convey the contemporary view that learning is
controlled internally, not externally, and that an external agent
can, at best, influence the process” (Robinson et al. 2008, p.
17). The ways in which the learning process may be facilitated
are myriad, and selection of instructional methods is guided
by, among other considerations, the complexity of the material
to be learned and the readiness of the learner to engage with it.
The provision of scaffolding is one such facilitation method
for enabling a novice “to solve a problem, carry out a task or
achieve a goal which would be beyond his unassisted efforts”
(Wood et al. 1976, p. 90). Pea (2004) stated that scaffolding
was conceived as a dynamic process of cycles of assessment
and adjusted support depending on the learner’s progress, a
technique that later became known as “fading” in Collins et al.
(1989). Pea argued that fading is a necessary component of
scaffolding and without it, the effect is instead “distributed
intelligence” (p. 431) in the form of supports that are always
there to enable achievement. Following Wood et al. (1976),
Pea described the channeling and focusing function of scaf-
folding, which reduces “the degrees of freedom for the task at
hand by providing constraints that increase the likelihood of
the learner’s effective action” (p. 432). When learners under-
take authentic, complex activities, scaffolding at critical times
can be necessary to keep them on a productive path and pre-
vent task failure (Herrington and Oliver 2000; Herrington
et al. 2010).
Peer Formative Feedback
Feedback, formative feedback, and peer formative feedback
are interrelated concepts that are important to distinguish in
their applications and benefits. Numerous studies and meta-
analyses over the years have examined the impact of feedback
on learning, which has an average effect size of 0.79, making
it one of the most effective influences on learner achievement
(Hattie and Gan 2011; Hattie and Yates 2014). A large effect
size can indicate the impact of an experimental variable and
the importance of its contribution (Fritz et al. 2012). Hattie
and Timperley (2007) defined feedback as “information pro-
vided by an agent. .. regarding aspects of one’s performance or
understanding” (p. 81) and went on to emphasize the benefits
of treating feedback as part of instruction (i.e., formative)
rather than something that happens after instruction and learn-
er performance (i.e., summative). Researchers have defined
summative feedback as occurring at the end of a unit of in-
struction to inform a learner as to howwell they learned, while
formative feedback is “information communicated to the
learner that is intended to modify his or her thinking or behav-
ior for the purpose of improving learning” (Shute 2008, p.
154). In examining how various instructional design theories
characterize feedback, Crisp and Bonk (2018) identified six
dimensions of feedback (see Table 1).
The source dimension is of particular interest because the
use of peer feedback in both educational and professional
settings is on the rise (Nelson and Schunn 2009), yet re-
searchers have had difficulty in identifying the conditions
and methods that result in effective peer feedback (van
Zundert et al. 2010). The giving and receiving peer feedback,
as defined by Topping (1998), is an “arrangement in which
individuals consider the amount, level, value, worth, quality
TechTrends
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or success of the products or outcomes of learning of peers of
similar status” (p. 250). Peer feedback is both a type of for-
mative assessment and a type of collaborative learning. As
formative assessment, the main concern “is that peers are not
domain experts” and therefore may provide judgments that are
“partially correct, fully incorrect or misleading” (Gielen et al.
2010, p. 305). However, receivers of peer assessment may
think more critically about the feedback because it is not com-
ing from the instructor (Berg 1999). Yang et al. (2006) con-
cluded that this led to more significant revisions than feedback
from the instructor, which resulted in more surface-level
changes. So how can we capitalize on the collaborative as-
pects of peer feedback while also improving the quality of
learner exchanges?
The literature suggests that for peer feedback to be useful,
learners must have practice in giving and receiving feedback
and have support from scaffolds that structure and guide the
process (Gielen and De Wever 2015). Peer and formative
feedback can be facilitated online, yet this process requires
incredible amounts of time (Ozogul et al. 2008), especially
when considering the number of students in a course (Olina
and Sullivan 2002). Formative peer feedback can ameliorate
this burden while also promoting authentic learning; however,
to facilitate peer feedback successfully, strong organization
and the integrity of the implementation are critical (Topping
2009). For online educators, supporting peer feedback and
iterations of project-based work in an efficient and effective
manner is logistically difficult.
To help facilitate authentic learning, emerging technologies
can be used as cognitive tools (Herrington and Parker 2013;
Kim and Reeves 2007). For example, tools such as Peerceptiv
(see Schunn et al. 2016), Eli Review (see Sloan 2017), and
peerScholar (see Paré and Joordens 2008) can facilitate peer
feedback to improve student writing. A study of one peer
feedback tool, Critviz, suggested that peer feedback improves
student motivation and learning in a course, fosters self-
reflection, and builds a sense of community in large classes
(Sadauskas et al. 2013). The challenge with existing peer feed-
back tools, of which there are more than 40, is that no singular
peer feedback tool currently supports all desired characteris-
tics that learners and instructors seek (Wind et al. 2018). To
address this need, a team of scholars created a practical,
research-based tool specifically to facilitate peer feedback as
part of authentic learning in online education.
The tool we designed and developed, to provide a succinct
overview for contextual purposes, is cloud-based software that
enables instructors (e.g., higher education, secondary level) to
rapidly set up and facilitate structured formative feedback
while monitoring student progress of authentic, project-
based work. The tool is intended to effectively support critical
skills like metacognition and self-regulation, while being ped-
agogically flexible across grade levels and content areas. The
intent of the tool was to replicate the experience of a studio-
oriented, face-to-face critique where students share iterations
of meaningful projects to their peers and their instructor for
constructive feedback. Our aim was to translate the reflective
dialogue of in-class critiques to a dedicated space for asyn-
chronous online learning. We did not assume that reflective
dialogue would function in the same way in distance educa-
tion settings, rather we sought to translate the benefits of in-
class studio-based critiques, even if imperfectly, to online
courses where authentic learning was already valued and pro-
moted. Thus, the central repository of the tool enables students
to share iterations on their work over a sustained period of
time, with the opportunity for students to examine their own
work and the work of their peers using guided reflection
prompts in a process called feedback rounds, which are set
up and guided by the pedagogical needs of the instructor.
It is important to clarify that this scholarship is not tradi-
tional in the sense that empirical research questions were
posed to investigate a phenomenon. So pressing was the need
to create a tool that could comprehensively support authentic
Table 1 Crisp and Bonk’s six
dimensions of feedback Dimension Description
Timeliness The length of time between a learner’s attempt and the response of either a peer or instructor.
Frequency The number of feedback instances experienced by the learner in a given unit.
Distribution The interval of time between feedback instances. Ex: The value of distributed versus massed
practice.
Source The provider of the feedback is trusted by the learner (e.g., artificial or human).
Individualization The learner perceives that feedback is specific to his/her goals, strengths, needs, or ques-
tions.
Content The content of the feedback either provides the learner with next steps to correct
misunderstandings or prompts the learner to extend their learning in some new and novel
way- often through offering new questions for consideration.
Reprinted from “Defining the Learner Feedback Experience,” by E. Crisp and C. J. Bonk, 2018, TechTrends,




learning at a distance that the development of a stand-alone
tool was paramount, particularly once the efficacy of the tool
had been established at the prototype stage. This article thus
focuses on four years of development and implementation of
the tool into a stand-alone product, including pilot projects
which were carried out as a means to evaluate the tool’s effi-
cacy and the design iterations required.
In the sections below, the theoretical foundations and em-
pirical support for the tool are described, along with critical
design decisions that support suggested characteristics of au-
thentic activities (Reeves et al. 2002). The scaffolds embedded
within the tool may be of interest to scholars who conduct
research in this domain, along with the tool’s capacity to col-
lect instructor and student data on project-based, authentic
learning in distance education settings. Following a descrip-
tion of the tool and the origins of its development, several case
studies are described in order to provide a grounded context to
address how student motivation, metacognition, and strategic
behaviors were scaffolded with the tool. The case studies offer
rich descriptions of how the tool was integrated into online
courses at three research-intensive universities.
Theoretical Framework and Empirical Support
Underlying Theoretical Foundation The underlying theoretical
foundation of social interaction within learning is a core compo-
nent of the tool’s design. Social interaction is a key component of
successful collaborative learning (Järvelä et al. 2015) and collab-
orative learning is a key tenet of authentic learning (Reeves et al.
2002). Benefits of social interaction include argumentation
(Baker 1994), knowledge building (Bereiter and Scardamalia
2003), mutual regulation (Light and Blaye 1990), and building
and sustaining shared understanding (Kirschner et al. 2008).
Social interaction is embedded into the tool’s design through
the use of formative rounds of feedback. Within peer feedback
interactions, students have the capacity to develop professional
skills (Sluijsmans et al. 1999) and foster interpersonal relation-
ships (Sluijsmans et al. 2002).
The design of the tool is also influenced by self-regulated
learning theory. Self-regulation requires planning, monitoring,
and evaluating. Self-regulation may range from task under-
standing (Fransen et al. 2011) to strategic planning and action
(Järvelä and Hadwin 2013). Self-regulated learning theory
extends beyond cognitive processes and outcomes to include
interactions between motivation, emotion, metacognition, and
strategic behavior (Zimmerman and Schunk 2011). In the case
of computer-supported, collaborative learning environments,
prompting regulation requires support (Järvelä et al. 2015). To
foster self-regulation with the tool we designed, we integrated
self-reflection prompts to foster motivation, metacognition,
and strategic behaviors, engaging students by asking them to
monitor their own level of understanding (Bransford et al.
2000).
Additionally, as students develop their self-regulation of
learning, the role of the teacher is critical. Educators need to
“share in the process of monitoring and evaluating progress”
(Järvelä et al. 2015, p. 133). Reviewing student work and
providing formative feedback can require incredible amounts
of time (Ozogul et al. 2008), especially when considering the
number of students in most classrooms (Olina and Sullivan
2002). Therefore, to provide students with support that results
in peer feedback equivalent in quality to that of an instructor,
we sought to create a flexible application that tied together
learner objectives, assessment rubrics, learning goals, and/or
standards within the interface of the tool through instructor-
customizable feedback prompts. The aim of the tool’s design
was to provide students with higher quality feedback, as in-
structors would need less time to provide reviews if they could
agree to peer statements.
Empirical Evidence to Support Formative Peer Feedback
When identifying the necessary elements to create an optimal
authentic learning experience in distance education, it was
imperative to establish a research-based framework to guide
the tool’s design. To create the formative peer feedback sys-
tem, we included the following research-based supports: 1)
Structuring the peer feedback process through the use of
prompts, questions, or rubrics results in peer feedback of sim-
ilar quality to teachers and experts (Falchikov and Goldfinch
2000); 2) Feedback from multiple peers is superior to feed-
back from a single individual (Topping 2009); 3) In order to
synthesize and apply feedback, students should be given an
opportunity to revise their work after receiving feedback (van
Zundert et al. 2010); 4) Rather than a single round of feedback
and revision, multiple rounds have been shown to improve
student outcomes, with three rounds of feedback during a
project cycle being optimal (Tsai et al. 2002). The develop-
ment of the tool presented here grew out of these evidence-
based recommendations. When the elements outlined above
are implemented in a formative peer feedback process, re-
search has shown that formative peer feedback: 1) enhances
student learning and work products (Topping 1998; van
Zundert et al. 2010); 2) improves self-regulation of learning,
problem-solving, and reflective thinking (Sluijsmans et al.
1999; Topping 1998), and; 3) provides opportunities for stu-
dents to engage in meaningful dialogue and collaboration
around course content (Bransford et al. 2000).
Tool Development and Initial Pilots
To support authentic learning in distance education, Roman
and Callison (2014) identified a need to develop a tool to
facilitate metacognition, formative feedback, work iterations,
and project monitoring within project-based, authentic learn-
ing environments. The tool was designed to reduce teachers’
TechTrends
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workloads by efficiently and effectively facilitating project
monitoring, or formative assessment, which includes ongoing
activities designed to make students’ thinking visible, track
learning progress, and guide instructional modifications
(Bransford et al. 2000). Formative assessment is especially
challenging within collaborative, project-based environments
where traditional assessment approaches are unable to accu-
rately capture the extent of student learning (Conley and
Darling-Hammond 2013).
A key feature of the tool is the creation of feedback
rounds (see Fig. 1). With the appropriate scaffolding, for-
mative peer feedback can be of similar caliber to that of
teachers and experts, and by engaging in a structured peer
feedback process, students develop self-reflective, self-reg-
ulatory, and meta-cognitive practices and improve learning
outcomes. During each feedback round students are en-
gaged in a research-based, five-step process that encourages
self-reflection, structured peer review, planning, and work
revisions (see Fig. 2).
Pedagogically, instructors working in authentic, project-
based online learning environments are ideal users of the tool.
Currently, teachers tend to facilitate peer feedback at a pro-
ject’s midpoint or end-of-project review. The process may
vary depending upon the teacher’s instructional preference,
but certain elements typically remain consistent. In general,
students are asked to provide feedback to one or more of their
peers, as directed by their instructor. In a face-to-face setting at
the secondary level, this may take the form of a “gallery
walk,” in which students move around the room and write
feedback on a sticky note located near project-based work.
In other instances, such as studio-based courses at the college
or university level, extensive time may be spent in the presen-
tation of student work, which is followed by verbal feedback
from peers in a large group setting. Regardless of the format,
frequently information is not recorded in a way that a teacher
can easily monitor or track. In contrast, to archive student
reflection in online learning environments, it is essential that
thinking and work progress is stored in one centralized loca-
tion, making it easy for teachers to quickly view student data
and access the review process at any time. Furthermore, the
process needs to be flexible so that it can be used within any
content area, on any Internet-capable device, and can accom-
modate all project media (e.g., audio, video, images).
The initial concept and prototype of the tool were devel-
oped in 2012 by Author A for use in a fully online, project-
based undergraduate education technology course. The proto-
type interface created by Author A existed in Google Sheets
(see Fig. 3) due to its user-friendly interface and collaborative
functionality. Author B piloted the prototype within his tech-
nology leadership courses that same year with success. The
colleagues collaborated and published an article summarizing
the instructional methods and applications of the technique
using the prototype (Author and Author 2014). In 2015 and
2016, Author A and Author B were fortunate to receive a
series of small grants and awards to develop the prototype into
a stand-alone, cloud-based tool.
User Experience and User Interface Design
In addition to key theoretical and empirical foundations to the
tool’s design, the user experience design and user interface
design support authentic learning in three ways:
1. Intuitive UI. As an educational tool, the user interface and
user experience design were conceived with authentic learn-
ing in mind. In its prototype stage (see Fig. 3), the tool
interface provided straightforward interactions for students
and educators from a usability standpoint. Maintaining the
simplicity of interface was a key design objective as the tool
evolved into an independent cloud-based application.
Beyond providing a platform for collaboration, the app had
to serve a functional role; students and educators had to first
find the app intuitive and easy to use.
Fig. 1 Assignment process with
authentic learning, project-based,
peer feedback tool
Fig. 2 The five-step process of a feedback round
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2. Display of peer feedback. Within the tool, each stu-
dent can view peer feedback clearly. Identifying who is
providing feedback and what the feedback is address-
ing is straightforward. Students have the ability to
quickly compare/contrast feedback comments from
group members (see Fig. 4). In addition to looking at
feedback from peers, students are able to see how their
own self reflections compare to the observations and
comments of their peers.
3. Prototyping the UX/UI development. We have
followed a user-centered design approach, preserving
basic functionality while addressing user experience
design issues in advance of adding more features (see
Fig. 5). This has been a necessary part of prioritizing
the usefulness of the tool for learners and instructors,
as well as emphasizing digital accessibility through
colors (see Fig. 6), typography, and page structure.
Prototyping and user testing are ongoing to ensure that
pain points—or disruptions to user flows—are mini-
mized as the tool develops.
Case Studies
In the section below, we present examples from the initial pilot
testing conducted with the tool followed by specific case stud-
ies of the tool’s use at three different institutions of higher
education. All pilot tests conducted are listed in Table 2. The
intent of the case studies is to provide rich descriptions of the
ways in which the tool was used to foster authentic learning in
online graduate education courses, as well as an instance of
the tool’s use in a blended learning environment at an under-
graduate university.
Initial Pilot Testing from 2015 to 2016 During the 2015–16
academic year, pilot tests were conducted with over 400 stu-
dents and seven instructors at three research-intensive univer-
sities in both business and education courses. Pilot tests lasted
between 1 and 3 weeks and included peer feedback on 1–3
projects at each site. In two pilots with undergraduate and
graduate education courses, the tool replaced existing online
peer feedback practices; within a business course at Indiana
University, a quasi-experimental approach was employed to
compare the use of the tool to face-to-face group feedback
sessions. The evaluation team also compared the amount of
time spent on various aspects of peer review. Within face-to-
face conferences, students were observed providing feedback
to their peers for an average of four minutes per student, com-
pared to an average of 45 min reported for reviewing work of
two peers using the tool. The difference in time spent on peer
feedback was due to time constraints, as face-to-face peer
feedback sessions were limited to an hour, with most of the
time devoted to student presentations, whereas online feed-
back sessions were not constrained by time limits. After each
pilot, instructors were interviewed and an electronic survey
consisting of 13 open-ended and Likert-type questions was
distributed to students. Instructors and students across all
Fig. 3 Google Sheet online peer-review feedback tool
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pilots reported positive perceptions about the tool and its im-
pact on project-based, authentic learning experiences. All pilot
instructors expanded implementation of the prototype follow-
ing initial use. The Kelley School of Business at Indiana
University implemented the tool fully in spring 2016 with
approximately 230 undergraduate students.
During spring 2016 and fall 2016, pilot tests were also
conducted at the K-12 level where the tool was integrated into
two high schools in the Midwest. In spring 2016, nine senior-
level English students at Ellettsville High School used the tool
to provide four rounds of feedback across three large writing
assignments over a period of three months. In fall 2016, Lane
Tech High School in Chicago used the initial stand-alone pro-
totype with one teacher and 73 students across three sections
of a Media Computation class. The results of the K-12 pilots
provided mixed feedback. Instructors readily identified the
aspects of the tool that needed further development (e.g., in-
structor were unable to copy rounds of feedback across several
sections of a class at the time). Our aim was to address the
specified issues and to make sure that the tool was working as
Fig. 4 Example of peer feedback from group members within the cloud-based tool
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intended prior to quasi-experimental research studies that fo-
cused specifically on the tool’s efficacy in K-12 settings.
Despite the glitches that were encountered, teachers wanted
to continue using the tool in the future as the software devel-
opment progressed.
University of Tennessee at Knoxville In fall 2018, in a
graduate-level course focusing on the topic of online interac-
tion, the course instructor created an assignment that required
students to design an online discussion using a tool other than
a traditional threaded discussion forum. Example media
choices included video sharing websites (e.g., YouTube,
DailyMotion), comments on a blog (e.g., LiveJournal,
Wordpress), audio and video tools such as VoiceThread, an-
notation tools (e.g., VideoAnt, Reclipped), and so forth. As
future instructional designers, this task was authentic for stu-
dents as it required them to identify, evaluate, and demonstrate
the use of tools just as they would, for example, while helping
an online teacher to employ asynchronous discussion as an
instructional strategy.
Fig. 6 Revised user interface
design, including accessible color
palette
Fig. 5 Development of online peer-review feedback tool user interface design
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After creating or mocking up a discussion prompt in their
tool of choice, the students were to take a screenshot and post
it, along with a description of the tool’s distinctive mecha-
nisms that discussion participants might use, in the tool de-
scribed within this article. They were then to respond to other
students’ posts by predicting how they thought discussion
participants might use the chosen tool given the discussion
prompt, the described mechanics, and other perceived
affordances.
In past semesters, students posted and discussed their de-
signs in the course’s Learning Management System (LMS)
discussion forum; however, the use of multiple question
prompts in the instructor’s post often led some authors to
respond only to some of the prompts and to ignore others.
To address this issue, in this instance, the instructor used the
peer feedback tool described in this article because (a) it
modeled a novel approach to completing the assignment,
and (b) it provided better structure and control than the typical
LMS forum. By requiring students and their peer reviewers to
respond to separate prompts within the peer review activity,
students were scaffolded toward a richer and more focused
discourse. For example, a discussion in a traditional forum
usually begins with a post from the instructor containing ques-
tions or prompts to frame the responses. Using the peer feed-
back tool, the instructor can provide one or more separate
prompts for the student who is sharing their work and other
prompts for students who are providing feedback. In addition,
the tool made it quick and easy to divide students into feed-
back groups, either manually or randomly, and to review each
group’s interactions on a single page.
In a subsequent class meeting, students reported that they
found the peer feedback tool easy to use, with most agreeing
that it was a welcome change from the LMS discussion forum.
Several students mentioned that they liked responding to sep-
arate prompts rather than a single post with multiple embed-
ded prompts.
Cleveland State University The peer feedback tool described
in this article served as a supplemental and complementary
format for conducting critiques with undergraduate students
in upper-level visual communication design courses at
Cleveland State. Due to the relatively short class periods,
which run 75 min instead of standard-length design studios
that typically last 2–2.5 h, creating additional opportunities for
critique and feedback was a necessity.
Within a design education context, the critique process
builds a foundation for scaffolding which students learn and
practice in face-to-face class meetings. The online prompts
follow a similar pattern: Students evaluate project components
based on assignment criteria and using terms that are also
employed in the classroom. This allows students to expand
on their feedback reflections—which they might not
Table 2 Background information for case studies
Initial pilots Semester Participants Discipline Project type Development phase
Indiana University Kelley
School of Business
Fall 2015 Undergraduate Business Semester-long leadership
project
Prototype (Google Sheets)
University of Oklahoma Fall 2015 Undergraduate Education K-12 technology-integration
lesson plans
Prototype (Google Sheets)
































Beta version of stand-alone
web app
Texas Tech University Fall 2017/
Summer 2018
Graduate Education Instructional, communication,
and management plans
related to blended and
personalized learning




Spring 2018 Secondary Various Video production, business
communication, feedback
on collaborative skills
Beta version of stand-alone
web app








otherwise have time to do—and supports equal participation.
The following examples represent two ways in which the tool
functioned inside and outside of the classroom.
In a Data Visualization and Information Design course,
students are tasked with learning to analyze and visualize data,
interpret, and organize information. The course is composed
of a variety of exercises and assignments that focus on how
data and visuals can be used to both tell stories and engage
audiences. During the spring semester of 2017, one learning
activity included a “forms” assignment. Students were re-
quired to identify a government form that they determined to
be particularly difficult to understand, then redesign an im-
proved version that demonstrated a clearer information hier-
archy, developed with the user in mind. In addition to in-class
critiques, students were asked to use the peer feedback tool to
provide feedback outside of class; each student uploaded their
initial form redesigns to the cloud-based tool and responded to
self-reflection questions, then subsequently provided feed-
back to the other students in their assigned groups.
As a second example, the tool was integrated for account-
ability purposes in a Human-Centered Graphic Design course.
Unlike the majority of design classes offered at university in
which students generate design deliverables, the Human-
Centered Graphic Design course is primarily concerned with
teaching students research methods. Managing group dynam-
ics can be challenging within this context, yet a structured
format within the tool helped students evaluate one another
in a professional, respectful, and critical way. Self-reflection
questions and feedback questions included the following:
& Have you fulfilled your responsibilities for the project to
date? Explain.
& Identify one specific task or component of Project 2 that
you have been working on. How would you evaluate the
quality of the work you have produced and/or the efforts
you’ve made?
& Identify a specific component you would like feedback
on. (Upload a pdf file or share a link.)
& What general comments or feedback do you have regard-
ing your classmate’s participation and assigned tasks?
& What comments or feedback do you have regarding
the components or tasks your classmate has been
working on?
In both examples, students were briefly introduced to the
tool in class and then provided feedback outside of class on
their own time. The tool was initially yet another application
and process they had to learn, but they found value in having
their classmates’ feedback in writing and in a location where
they could go back and reference it as needed. Facilitating a
critique process outside of class also promoted more interac-
tion among students who might not otherwise talk to each
other in person.
Though aspects of authentic learning are naturally built into
design education, the prompts within the tool amplified and
facilitated these processes in the following ways. By writing
about their own work/contributions and then commenting on
the contributions of their classmates, students were naturally
examining tasks from a variety of perspectives and automati-
cally engaged in reflection and self-reflection. Additionally,
by virtue of their feedback to one another being public, they
were held to account for their individual and collaborative
efforts.
Texas Tech University The peer feedback tool was used in two
graduate-level education courses that were part of a graduate
certificate in blended and personalized learning. Students
consisted of K-12 teachers, administrators, and instructional
coaches who were currently working in schools and districts
that were using blended and personalized learning. The
courses in which the tool was implemented were the third
and fourth courses in a sequence of five required courses.
Course 3, a five-week, asynchronous 100% online summer
course, was designed to equip teachers with the knowledge
and skills necessary to implement specific structures, strate-
gies, and scaffolds that promote student data use and facilitate
self- and peer-assessment and monitoring. Course 4, an online
course with both weekly synchronous meetings and asynchro-
nous components, was designed to provide students with ex-
posure to a variety of advanced technology-enhanced instruc-
tional strategies (e.g., student-centered learning, adaptive
learning, blended learning) and to inquiry-based unit design
to support students’ development of higher-order thinking
within personalized learning environments. Because students
were professional educators currently working in schools
implementing personalized learning, these courses were de-
signed to be authentic learning experiences involving projects
that could be implemented within their professional context.
In both courses, the peer review process built on course
readings and was scaffolded with an instructor created video
outlining the specific process that would be used and how that
process was supported by research. In addition, examples
high-quality and poor-quality peer feedback responses as well
as sentence frames were made available to provide additional
scaffolding for students.
Course 3 Students in Course 3, conducted in summer 2018,
were required to create five different instructional, manage-
ment, and communication plans related to student use of data.
Within a personalized learning environment, a culture of
learning and revision is nurtured by providing ongoing oppor-
tunities for students to identify, analyze and use data to inform
their learning, give and receive peer feedback, and revise and
improve their work over time (Lokey-Vega et al. 2018).
Through this process of self- and peer-assessment and moni-
toring, students gain ownership over their learning (Berger
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et al. 2014). In an effort to model the type of structured peer
feedback educators could implement within their own profes-
sional environments, students were asked to use the tool de-
scribed in this article to provide peer feedback for an assign-
ment of their choice within a group of 2–3 other students.
Students were organized into small groups within the tool with
other educators who were working within the same grade-
span and subject. Students were required to share an assign-
ment of their choice and provide feedback on other students
work within four days. In an end-of-course feedback survey,
students reported that assigning peer feedback using the peer
feedback tool was an effective approach to preparing them to
better support student data use in their professional roles. A
majority of students also reported that they could see them-
selves using the peer feedback tool within their classrooms.
Course 4 Amain goal for Course 4, conducted in fall 2017, was
to provide students with opportunities to develop competencies
associated with designing and implementing advanced instruc-
tional strategies that promote student ownership and epitomize
blended and personalized learning. Students were required to
create an inquiry-based instructional unit that included the unit
topic, a driving question, academic content standards to be ad-
dressed, a culminating project their students will complete, and a
plan for when and how this unit would be implemented within a
classroom. As a semester-long project, students were also asked
to share their project plan and give and receive peer feedback.
Students were grouped with others who worked in the same
grade-span and subject. After sharing their inquiry-based unit,
students were given five days to provide detailed feedback on
the plans using the peer feedback tool.
At the end of the semester feedback on the course was
collected using a student feedback survey. Over 91% of stu-
dents reported that the peer feedback received through the
peer feedback tool was useful to their learning in the course
(see Table 3). Students also explained that:
& I [was] were able to gain ideas from reviewing others work
and from their feedback.
& The perspective of other students was what I found most
beneficial. Students were courteous and gave positive
feedback. The feedback provided helped strengthen my
unit and help improve the structure.
& It’s always helpful to be able to see your work through
someone else’s eyes. It can help you see things that you
missed or could be done differently.
Summary of Case Studies
In this article, we presented a peer feedback tool created to
address the challenge of facilitating authentic learning in
distance education settings. The stand-alone tool is intended
to support: 1) reduced teacher workload in the formative feed-
back process; 2) increased frequency and quality of formative
feedback; 3) improved learning outcomes, student products,
and metacognitive skills, and; 4) additional formative assess-
ment data that facilitates teachers in making data-informed
instructional decisions.
The cases described above form a succession of pilot tests
that took place in real learning contexts using the tool to sup-
port authentic learning activities. The results guided further
development of the tool’s features. Researchers observed
and participants reported a variety of improvements to authen-
tic, project-based learning experiences through use of the tool.
Most of the identified benefits were related to improved pro-
cesses, such as having greater structure and control of the
feedback process, having a central location for work and feed-
back, and receiving multiple perspectives on one’s work over
several iterations. These improvements resulted in increased
time on task for learners, deeper questioning, greater interac-
tion among learners, and a heightened sense of accountability
both for providing useful feedback and for applying it.
Practical Ideas to Cultivate Authentic
Learning in Distance Education
The development of an educational technology begins with a
perceived need. After identifying the need for a pedagogically
flexible tool to facilitate online peer feedback, our approach
has been (a) to better understand the perspectives and needs of
educators who want to use peer feedback as part of authentic
learning, and (b) to make design decisions to address those
needs that are grounded in the relevant instructional design





The self-reflection prompts supported self-reflection
on the current status of my project.
100
It was beneficial to share what areas of my project
I wanted feedback.
91
The feedback I received helped me in making my
work better.
83
The feedback prompts helped guide me in providing
peer feedback.
91
Knowing the areas where others needed feedback
helped guide me in providing feedback.
100
Completing peer feedback on other student’s work
have
me ideas about how to improve my own work
96
The tool was easy to use. 87
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literature. Earlier we summarized the literature on peer feed-
back and relevant theories of social learning, self-regulation,
and metacognition and described how they influenced our
design decisions. In Table 4, we describe the ways in which
the tool provides or supports the characteristics of authentic
activities as identified by Reeves et al. (2002).
For those who desire to create similar cloud-based tools
that foster authentic learning in distance education settings,
we suggest taking the following research-based considerations
into account: (a) the enhancement of student learning and
work products (Topping 1998; van Zundert et al. 2010); (b)
the improvement of self-regulation of learning, problem-solv-
ing, and reflective thinking (Sluijsmans et al. 1999; Topping
1998), and; (c) the opportunity for students to engage in au-
thentic learning, meaningful dialogue, and collaboration
around course content (Bransford et al. 2000). To engage stu-
dents in authentic learning, instructors should start by design-
ing learning activities that engage students in problems or
projects with real-world relevance (Reeves et al. 2002). The
inherent challenge of this aspect of authentic learning is its
Table 4 How the peer feedback
tool addresses the characteristics
of authentic activities
Characteristics of authentic activities
(Reeves et al. 2002)
The peer feedback tool
Engage in problems/projects
with real-world relevance
Providing feedback is a real-world skill; because of the flexibility of
the tool, faculty can use it within any type of authentic project.
Address ill-defined problems The tool scaffolds student work on ill-defined problems through the
careful use of prompts, through the provision of multiple perspec-
tives from reviewers, and through action lists used to identify tasks
and sub-tasks.
Address complex tasks through
sustained investigation
Providing feedback is a complex task that is situated within the
context of a larger project tied to specific learning
outcomes/objectives. The tool promotes the use of multiple rounds
of feedback requiring “significant investment of time and
intellectual resources” (Reeves et al. 2002, p. 564).
Examine tasks from differing
perspectives with the support
of diverse resources
Students are given specific prompts to address in their feedback. They
must use their growing expertise informed by their own experience
and relevant course concepts and resources to provide feedback.
Receiving feedback from multiple peers results in students
encountering diverse perspectives on their work.
Collaborate with other learners The tool is collaborative in nature and enables students to view the
work-in-progress and feedback of others as well as contribute
feedback to a specific group of learners.
Reflect on their learning experiences The tool facilitates reflection on learning as part of each feedback
round. As part of the work sharing process, students address
Self-Reflection prompts that require them to reflect on the current
status of their work, learning issues they may be experiencing, and
an opportunity to specify feedback they would like to receive.
The work students undertake
should be applicable to a
variety of subject areas
The tool supports work from virtually any discipline. Work is shared
through file upload or a link (e.g., Google Drive, YouTube, Box).
Integrate with assessments The work product (i.e., work-in-progress) and peer feedback shared
during each feedback round serve as integrated formative
assessments. Instructors can evaluate learning progress on the
student work products and their ability to accurately articulate
course concepts within the feedback they provide to peers.
Result in meaningful products This depends on the design of the assignment, but the tool supports
the creation of whole, polished artifacts.
Reflect a variety of solutions and
possible competing outcomes
When providing feedback to work-in-progress, students must weigh a
variety of criteria and related concepts and identify multiple
potential solutions.
Additionally, students must analyze the feedback they received and
prioritize it based on a variety of factors including their own
expertise and goals for the project, time and resource constraints,
and other relevant project parameters. Feedback may contain
competing ideas and students must identify the relevant feedback
given the desired outcome.
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variability; therefore cloud-based tools need to be flexible.
Instructors need to have the ability to shape the tool to their
particular instructional context. Creating malleable cloud-
based tools that both address the needs of instructors while
facilitating authentic learning for students will remain an on-
going challenge. It is our intent that readers apply the research-
based and development strategies noted in this article to their
unique learning situations to support authentic learning in on-
line educational settings.
A simple application like Google Sheets is a practical
starting point for developers and teachers who want to create
their own custom authentic learning tool. In 2012, when the
authors’ prototype of the initial idea came to fruition, creating
a cloud-based web application or a mobile app required pro-
gramming skills. Without a capable programmer on one’s pro-
ject team—experienced programmers can charge well over
$120 an hour—cost estimates for tool development loom
large. To build out an enterprise ready application for integra-
tion into learning management systems such as Canvas,
Desire to Learn, Blackboard, Sakai, and others typically re-
quires an investment of three hundred thousand dollars, con-
servatively. The total development costs of the stand-alone
peer feedback tool described in this paper were $65,000 in
two years, an estimate that does not include the hours invested
by the authors in testing software and reporting bugs, modi-
fying and debugging code, designing and testing the user in-
terface, and conducting user experience research and pilot
tests. Even design choices, such as the modality of feedback
(e.g., oral, video-based) were considered and desired, but the
enactment of those modalities were put on hold purely due to
development costs.
To mitigate initial development costs, we encourage indi-
viduals and teams to use applications like Glide, which allow
users to create an app directly from a Google Spreadsheet
thereby simplifying an inherently challenging development
process. Ideas can be validated without having a programmer
on one’s team or without substantial funding at hand. Low
cost app development, using resources such as Glide, even
presents an avenue for future research. There is a greater po-
tential to develop, streamline, and validate instructional tech-
nologies if cost is eliminated as a prohibitive factor in the
creation of enterprise-ready solutions.
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